In recent years, concurrent with steep increase in the growth of higher education institutions, improving of educational service quality with an emphasis on students' satisfaction has become an important issue. The present study is going to use the Failure Mode and Effect Analysis (FMEA) in order to evaluate the quality of educational services in Vali-e-asr University of Rafsanjan in form of case study. In The traditional FMEA method the risk priority number (RPN) index was used for rating the failure items, which is the product of three risk factors: occurrence of failure, severity of failure and detectability of failure. In this traditional method, the weights of risk factors weight are not taken into account such that the same weight value is assumed for each of those factors. To overcome this weakness, much research has been performed, recently. This paper uses Wang and colleagues model to assess and prioritize risks of educational services quality by incorporating Yue model in a Fuzzy Environment. The results illustrate that one of the most significant failure items is students' lack of readiness to get job opportunity because of efficiency absence of theoretical and practical courses presented in university.
Introduction
In recent years, rapid growth of higher education institutions has led to many complex issues. The main issue was that of maintaining the quality of education provided by these institutes (Viswanadhan, 2009) . The product of education is often intangible and difficult to quantify because it is reflected in the transformation of individuals in their knowledge, their characteristics and their behavior. Higher education should help individuals develop creative, critical and analytical skills. Higher education is not a rigorous learning process of obtaining necessary professional qualifications but is also an intellectual development of an individual, which will have an enduring impact on one's life (Mukaddes et al. 2012 ).
The higher education system as a dynamic, intelligent and purposeful system has two dimensions: qualitative and quantitative. Its permanent development requires an appropriate and balanced growth in both qualitative and quantitative dimensions in parallel. The mere quantitative development in higher education system regardless of its qualitative dimension leads to some problems such as educational failure, scientific dependency, brain drain and lack of entrepreneurship and weakness of science production. Universities are under increasing pressure to prove their participation in development of societies, so accountability to realization of educational goals has become a necessity (Johnson, 2004) .
The challenge that managers of the higher education institutes confront is, on one hand, whether students will have the essential scientific ability for employment after graduation (Karapetrovic, 1998) . On the other hand, the concept of competition, which was considered a financial concept in higher education institutes in past, is www.ccsenet.org/ies International Education Studies Vol. 6, No. 9; considered as a stimulating and motivating force in such institutes today (Oldfield, et al, 2000) . Therefore, improvement of quality in higher education is among the main concerns of higher education system and has received increased attention in many higher education systems and universities of world in last two decades. In recent years, concurrent with rapid growth of higher education institutions, improving of educational service quality with an emphasis on students' satisfaction has become an important issue. The more qualitative the services presented by higher education institutes are, the more qualitative their graduates will be (Pakarian, 1369) . For this reason, the evaluation of educational quality is one of the essential steps in designing quality improvement programs (Lim & Tang, 2000) . Brochado (2009) stated that formulating appropriate and efficient evaluation strategies is the solution of educational quality improvement and points out that without performing an efficient evaluation, quality cannot be determined. In fact using an appropriate measurement tool would help managers to assess quality of services provided by their institutions and plan for presenting better services (Borochado, 2009) . In this regard, Vali -e-Asr University of Rafsanjan is no exception and evaluation of the quality of its training services in order to understand the existing status and improvement of its educational services is considered as a top priority and of importance to managers.
There are several effective factors in measuring the quality of educational services such as professors, students, the university educational facilities and educational system. The indexes relating to the professors and educational facilities were applied in this study.
Theoretical Framework

Educational Service Quality
Different definitions have been presented for service (and goods) quality. The majority of these definitions focus on customers and their satisfaction. Quality of services is assessed by comparing customer expectations and his/her perceptions. Customer's expectations mean what the customer expects or feels should be present in received services. Customer's perceptions mean his/her judgment about existence of certain characteristics and features of the service they receive (Zitmal et al, 2004) . Sometimes, presence of certain features, characteristics or properties in received services, that customer expects them, is defined as services performance. As Sahni et al have analyzed, if the customers' expectations are higher than their perceptions or performance of received services, it shows that the service quality is low and will definitely result in the customers' dissatisfaction .
Education quality refers to the characteristics of education elements and using capabilities and potentials of those elements, explicit and implicit expectations and needs of educational customers can be met and their satisfaction can be obtained. Educational service quality is an ambiguous, discussable and controversial (Cheng and Tam, 1995) . In other definition, education quality is a set of elements in the input, process, and output of the education system that provides services that completely satisfy both internal and external managers by meeting their explicit and implicit expectations (Jusoh et al, 2004) . Additionally the definition offered by Gordon and Partigon characterized the general approach to education quality: "The success with which an institution provides educational environments which enable students effectively to achieve worthwhile learning goals including appropriate academic standards" (Gordon and Partigon, 1993) Despite the sever disputes in methods of defining and evaluating of educational services, all emphasize its necessity and importance. In recent decades, many studies have been performed on students' evaluation of quality of educational services, since this fact justifies the performances and improves the educational services as well.
Failure Mode and Effect Analysis (FMEA) in Fuzzy Environment
Failure mode and effects analysis (FMEA) is known as a systematic and structured way for detecting system failure modes and evaluating the effects and consequences of failure modes (Teng and Ho, 1996) . Also Spath and Hickey (2003) stated FMEA is an evaluation technique used to identify and eliminate known and/or potential failures, problems, and errors from a system, process, and/or service before they actually occur. The purpose of FMEA is to prevent errors by attempting to identify all the ways a process could fail, estimate the probability and consequences of each failure, and then take action to prevent the potential failures (Hughes, 2003) . This method usually begins in review processes of product or system design. Along with the product or system design changes and also gathering information about the product or system performance by testing before manufacturing and field experiences, the results evolved over time. This method is used in decision-making during the designing phase of the product or system. It is also used to develop guidelines for product or system maintenance methods, to improve safety systems and also to conduct activities for improving reliability. This method usually begins with defining a specified analysis range for the system considering failures. This method can be implemented in different levels of product or system (Rezaie et al., 2003) .
FMEA turns back to early 1950s, when this technique was used to design flight control systems. In 1960s, FMEA was introduced as a formal method in the aerospace and defence industry in the USA. In 1974, the US Navy developed the MIL-STD-1629 Standard including FMEA. In the late 1970s, those US car companies which were suffering from poor reliability that led to poor competitive capabilities started using FMEA to improve the design and production processes of their products (Maleki and Sadaat, 2013) .
However, in the traditional approach, for rating potential failure states the RPN index was calculated which is the product of three risk factors: Severity of Failure, Probability or Frequency of Occurrence of Failure and Detection Capability of Failure (Segismundo et al., 2008) . Severity is the importance of an event, often with respect to some hazard, Probability is the likelihood of the occurrence of an event and fault detection is a method to signal that an error event has occurred. If detection and recovery are successful, the effect of the error event will be prevented (Krouwer, 2004) . A numeric ranking (1-10) of each failure mode including severity, probability and detection capability is used. The bigger number shows the worse effect. The main core of the method is human's feeling and mind, thus we are facing a vague and undetermined issue and it is not possible to dedicate a fixed quantitative value for the triplet parameters. It seems that Fuzzy method is able to categorize the factors mathematically.
Background
Evaluation and assessment of quality of goods have been performed for many years. However, evaluation of quality of services began from 1970's and is in its evolution path since then (Akbaba, 2006) . (Parasuraman et al., 1988) . Thus, it one of the most widely used models for evaluation of customers' expectations and perceptions of service quality. Conceptual foundation for the SERVQUAL scale was derived from the works of a handful of researchers who have examined the meaning of service quality (Sasser, Olsen and Wyckoff, 1978; Gronoos, 1982; Lehtinen, 1982) and from a comprehensive qualitative research study and defined service quality and illuminated the dimensions along which consumers perceive and evaluate service quality .
In view of the fact that all of studies have used SERVQUAL model for measurement of educational service quality, all of them have studied the perception and expectations of students about qualitative elements of educating and have considered the factors with the maximum gap between perception and expectations. But other important issues needed to be considered are the detection capability and power of prevention of presenting educational services with poor quality, frequency of occurrence of low-quality services in a qualitative element and severity of dissatisfaction which is created by a qualitative element. Therefore, the FMEA technique has various important uses in promotion of products quality. However, less attention has been paid to it in services area, but with above explanations it can provide a more precise basis for development of service quality improvement programs.
Prioritization of Educational Service Quality Items in a Fuzzy Environment
There have been lots of discussions stating that risk factors (occurrence of failure O, severity of failure S, and detection capability of failure D) are not easy to evaluate precisely. Since verbal evaluation is done by individuals approximately, it could be said that triangular and trapezoidal membership functions is suitable to confront the ambiguity in these evaluations and efforts for achieving more exact values are impossible and unnecessary (Delgado, 1998) . Some researchers have shown that Fuzzy membership function can reflect the relative importance of verbal concepts in our minds (Dyer and Sarin, 1979) . Thus, we can follow the Fuzzy membership function to convert verbal concepts into numeral ones in interval scale (Hsiao, 2007) . Table 1 shows the verbal concepts and corresponding Fuzzy numbers which are used to evaluate the educational service qualitative factors in this research. These concepts and their corresponding fuzzy numbers which are similar to the concepts in traditional FMEA are based on study of Wang et al. in 2009 . However, in the present study these concepts have been attributed to the Fuzzy triangular -trapezoidal numbers which are superior to the definite numbers. 
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The traditional FMEA suffers from several shortcomings; most importantly it was criticized because it did not consider the relative important of risk factors (Tay & Lim, 2010) . In other words the same weight value was assumed for each of those factors. In order to solve this problem, in present study the relative importance of risk factors is calculated. Since it is not easy to evaluate risk factors, we will use verbal terms and their corresponding Fuzzy numbers to evaluate relative important of weight of risk factors. Those numbers and concepts are summarized in table 2. 
as the Fuzzy degree of ith failure item in the risk factors, O, S, and D, relatively. Furthermore, consider 
is satisfied. Based on the above assumptions, n failure items can be ranked using the following steps.
Step 1: obtain sum of ideas of members of FMEA team is using relations 1 to 6. Vol. 6, No. 9; Relation (2): 
are the sum of Fuzzy weights of three risk factors O,S and D, respectively.
Step 2: Determine Fuzzy risk priority number (FRPN) for each educational service quality item using the following equation. Relation (7) for geometric mean:
Since FRPN are Fuzzy numbers, they can be calculated using Alpha-cut sets.
Step 3: Determine Alpha-cut sets of FRPN for each failure items of educational service quality is by solving the following LP models:
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are satisfied in this matrix. Then calculate the sum of the elements in each line of the matrix using relation (9). Relation (9):
Finally the degree of greatness probability for each failure item is calculated using the following relation.
Relation (9) 
Research Methodology
This study has an applied approach; longitudinal research strategy and single-section run time. The implementation steps of failure mode and effect analysis technique in educational services quality merely, from the students view point are as follows:
First step: Definition of qualitative failures in the system: the first step in failure mode and effect analysis is determination of potential failure cases which the system may face. The items of educational service quality were identified based on SERVQUAL model. According to the mentioned model, the educational service quality has 26 items and 5 dimensions consist of Assurance, Accountability, Empathy, Reliability and Tangibles.
Second step: Measuring of triple factors for failure priority: the participants of this study are the students in Vali-e-asr University of Rafsanjan. This statistical universe consists of 8894 students. In order to determine the volume of the sample, Morgan table has been used. Based on the table, the volume of the sample is estimated 368. When sample volume was determined, 386 questionnaires (in three formats) were distributed, of which 351 were returned (return rate= 95%). Distribution of questionnaires was performed based on their necessary information of respondents.
A) Measuring severity of failures: in order to measure the severity of failure effect on students' satisfaction, a questionnaire was designed and distributed to the students. The evaluation scale in this questionnaire was the vocal concepts (terms) in table 1.
B) Measuring probability of occurrence of failure: in order to estimate the probability of failure occurrence, the second section of questionnaire asked the participants to determine the numbers of times they have faced with that failure during their education period.
C) Measuring detection capability of failure: since this scale is professional, the questions in this section are asked from elites and professionals.
Third step: Measuring the failure risk priority number (FRPN): by multiplying the above indices ( of severity of failure, occurrence of failure and detection capability of failure), the risk priority number for each educational service quality failure will be determined in form of Fuzzy number based on non-provision of students' expectation.
Fourth step: implementation of the proposed model of the research: in order to calculate the values of FRPN, the developed Fuzzy model will be used in this study. After determining the values of FRPN, Yue (2010) method will be used in order to prioritize the failure items.
Research Findings
In this section, the results of implementation of the proposed model for evaluation of educational service quality items in Vali-e-asr University of Rafsanjan are presented. Using collected data and Fuzzy numbers in tables 1 and2 and the relations 1 to 6, the Fuzzy value for each failure item for risk factors is calculated in table 3.
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Conclusion
Prioritizing potential and actual failure items of educational services of Vali-e-asr University revealed their improvement priority very well. This priority was determined based on the risk they can create in provision of students' needs. Such data can be used as a basis for planning improvement of the educational service quality.
Reviewing the literature showed that in the traditional FMEA method, the weight of risk factors are not considered, in other words, the same weight value are assumed for each of those factors. However it could not be used in practical application of FMEA. In order to remove this weakness, much research has been done. For example, Bevilacqua et al. has defined RPN as sum of values of 6 parameters (safety, importance of machine for performance, maintenance costs, failure frequency, impediment period, and operational conditions), which will be multiplied by a 7th factor (problem of machine accessibility) and the relative importance of the six factors are estimated through pair comparisons (Bevilacqua et al., 2000) . Braglia et al. have presented a multi-measure decision approach which is called the Fuzzy TOPSIS approach for FMECA. TOPSIS method is well-known as a multi-measure decision methodology and is based on the belief that the best strategy for making decision is the one which is near to positive ideal and far from negative ideal. The proposed TOPSIS approach allows three factors of O, S, and D and their relative importance be evaluated using triangular Fuzzy figures (Braglia, 2003 Vol. 6, No. 9; conceptual structures, cooperation of group conceptual structure and total conceptual structure, switching the total conceptual structure into the expected risk value and categorization of expected risk values using Mini Max approach . Moreover in most of works done in discussion of educational service quality, SERVQUAL model is used that evaluates quality only by one dimension (perceived gap and expectations). However, FMEA model examines three dimensions, which suggests superiority of this model for evaluation of services quality.
To solve this problem Wang et al. (2009) introduced a new definition for Fuzzy RPN using Fuzzy weight geometrical mean (FWGM) given. The Fuzzy RPN can be calculated using Alpha cut sets, the linear programming model and gravity center fixation method. The present article used Wang et al. (2009) and Yue (2010) model in order to evaluate and prioritize the educational service quality risks. The results of evaluation and prioritizing items of educational service in Vali-e-sr University Rafsanjan based on the proposed method show that the most significant failure items are as follows:
1) Students are not ready to get a job opportunity, given the inefficient theoretical and practical courses presented in University.
2) Materials are not presented in an understandable manner for students 3) Students cannot get better score despite more efforts 4) Educational equipments in Faculty are inefficient and old (e.g., the Internet, overhead library, etc.).
5) Lack of sufficient academic resources to increase technical knowledge of students
According to the achieved results in this study, the researcher suggests following items in order to increase educational service quality in Vali-e-asr University:
1) Better relation between Universities with environment (industry, offices, etc.) to familiarize students with work environment. This can happen through lectures of industry practitioners at universities, students' scientific journeys to industrial units, introducing modern industrial issues to students through practical and scientific projects, participation of industrial managers in class discussions in higher education classes etc.
2) Material presentation through audio-visual equipments (PowerPoint) along with realistic examples for better comprehension.
3) Updating libraries with new materials and making contracts with various reliable data bases.
4) Standardizing testing methods and students' assessment.
5) Using teacher training courses for improving quality of teaching.
By offering the above suggestions, this model aims to help correcting planning of this university. Furthermore, it can be said that the mentioned issues are among priorities that should be considered by University management. Upon using FMEA technique, it was found that there are items that, despite of being considered in evaluation of educational quality of university, are of final priority and their influence on education quality is trivial. Therefore, by identifying these trivial items instead of spending time and money for correcting them, management can focus on essential items mentioned to help improve education quality of university. Some of less important items, which are presented in table 5, are as follows:
Not recording and maintaining precise educational history of students -Not spending time by teachers for responding and explaining for students outside classroom -Not presenting materials in regular and related manner Since these are important issues in this university (especially emphasizing 8 hours presence of teachers in university in each working day), it seems that problem of students is their lack of satisfaction due to issues inconsistent with university's programs for improving education quality.
Recommendation
Although the present paper evaluates the quality of educational services but for the measurement of the quality of education all factors such as the professors' quality, University facilities and educational system and the students should be to be considered and that highlights exciting opportunities for future research.
